Effect of hydrophobicity on the interaction between antimicrobial peptides and poly(acrylic acid) microgels.
The influence of peptide hydrophobicity on the interaction between antimicrobial peptides and poly(acrylic acid) microgels was studied by end-tagging the kininogen-derived antimicrobial peptide GKHKNKGKKNGKHNGWK (GKH17) and its truncated variant KNKGKKNGKH (KNK10) with oligotryptophan groups of different lengths. Microgel deswelling and reswelling in response to peptide binding and release was studied by micromanipulator-assisted light- and fluorescence microscopy, peptide uptake in microgels was determined from solution depletion measurements, and peptide oligomerization was monitored by fluorescence spectroscopy. Results showed that oligomerization/aggregation of the hydrophobically end-tagged peptides is either absent or characterized by exposure of the tryptophan residues to the aqueous ambient, the latter suggesting small aggregation numbers. In addition, peptide uptake and affinity to the poly(acrylic acid) microgels increase with the number of tryptophan residues in the hydrophobic end tag, whereas peptide-induced microgel deswelling kinetics did not display this tag-length dependence to the same extent. Instead, long end tags resulted in anomalous shell formation, opposing further peptide-induced network deswelling. Theoretical modeling suggested that the deswelling kinetics in response to peptide binding is largely controlled by stagnant layer diffusion, but also that for peptides with sufficiently long hydrophobic tags, the shell constitutes an additional diffusion barrier, thus resulting in slower microgel deswelling. In addition, GKH17 and KNK10 peptides lacking the tryptophan end tags were substantially released on reducing peptide-microgel electrostatic interactions through addition of salt, an effect more pronounced for the shorter KNK10 peptide, whereas the hydrophobically end-tagged peptides remained bound to the microgels also at high ionic strength.